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ABSTRACT 
 
 
Sustainable, or "green building," design and construction provide an opportunity to use 
resources more efficiently, while creating healthier and more energy-efficient homes. Successful 
green buildings leave a lighter footprint on the environment through conservation of resources, 
while at the same time balancing energy-efficient, cost-effective, low-maintenance products for 
construction needs. A similar concept of green building is natural building, which is usually on a 
smaller scale and tends to focus on the use of natural materials that are available locally 
 
 
In this thesis, sustainable housing materials for Shiraz houses are identified. In the first 
step the concept of sustainable materials are revealed and then, the characteristics of sustainable 
hosing materials are explained based on previous works and researches. Forward these works, 
same thesis for sustainable building materials in Sri Lanka is modified and its methodology is 
analyzed. Total characteristics and modifications of Shiraz and Shiraz houses are explained in 
next step, and then the analysis based on the sustainable material characteristics is started. Each 
objective is analyzed based on each house condition and the results are determined. 
 
 
The results show that, gathering the following materials would lead us to have a 
sustainable house in Shiraz: insulated cement block due to its low embodied energy and carbon 
emission for using in inside walls, the low amount of carbon emission and embodied energy of 
travertine stone in faced walls, steep clay roof as roofing system because it has the least carbon 
emission, and UPVC window for windows materials. In case of widows materials iron windows 
has the least amount of embodied amount of carbon emission and embodied energy but because 
they do not have many characteristics of sustainability, UPVC windows are preferred instead of 
these windows. 
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CHAPTER 1 
 
 
 
 
INTRODUCTION 
 
 
 
 
1.1      Background 
 
 
According to the World Commission on the Environment and Development (WCED), 
sustainability is “a form of development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs.” Sustainability should be 
viewed as a process and not just a goal. That allows a broader evaluation over time, of the 
environmental, economical and societal impacts of building products. 
 
 
Sustainable, or "green building," design and construction provide an opportunity to use 
resources more efficiently, while creating healthier and more energy-efficient homes. Successful 
green buildings leave a lighter footprint on the environment through conservation of resources, 
while at the same time balancing energy-efficient, cost-effective, low-maintenance products for 
construction needs. In other words, green-building design involves finding the delicate balance 
between homebuilding and sustainable environment. Viewing sustainability as a process is 
essential for “green designers” as specifies are challenged to evaluate the full life-cycle of 
products.  
Green Building, also known as the practice of creating structures and using processes that 
are environmentally responsible and resource-efficient throughout a building's life-cycle: from 
sitting to design, construction, operation, maintenance, renovation, and deconstruction. This 
practice expands and complements the classical building design concerns of economy, utility, 
durability, and comfort (U.S. Environmental Protection Agency, 2009). 
 
 
A similar concept of green building is natural building, which is usually on a smaller 
scale and tends to focus on the use of natural materials that are available locally (Hopkins, R. 
2002).Green building practices aim to reduce the environmental impact of buildings. Buildings 
account for a large amount of land use, energy and water consumption, and air and atmosphere 
alteration (Frej, Anne B, 2005). 
 
 
There are several key steps in designing sustainable buildings: specify 'green' building 
materials from local sources, reduce loads, optimize systems, and generate on-site renewable 
energy. Recycled content paving materials, furnishings, and mulches help recycling Energy 
Efficiency. 
 
 
Select sustainable construction materials and products by evaluating several 
characteristics such as reused and recycled content, zero or low off gassing of harmful air 
emissions, zero or low toxicity, sustainably harvested materials, high recyclability, durability, 
longevity, and local production.  Such products promote resource conservation and efficiency.  
Using recycled-content products also helps develop markets for recycled materials. 
 
 
Use dimensional planning and other material efficiency strategies reduce the amount of 
building materials needed and cut construction costs.   For example, design rooms on 4-foot 
multiples to conform to standard-sized wallboard and plywood sheets.   
By using more efficient building methods and materials, it is also estimated that we could 
reduce the energy, resource consumption and / or waste production by 50-60% without 
decreasing value, aesthetics or function. With the understanding of the Earth's finite resources 
and the knowledge that manufactured products, including all building materials, have an effect 
on our resources, it is becoming increasingly important to make wise decisions regarding the use 
of these limited resources to protect our environment and our ability to sustain ourselves. The 
design and construction industry is in a position to effect change in building practices through 
the use of resource efficient construction materials and methods.  
 
 
Green building materials offer specific benefits to the building owner and building 
occupants such as: 
 
 Reduced maintenance/replacement costs over the life of the building; 
 Energy conservation; 
 Improved occupant health and productivity; 
 Lower costs associated with changing space configurations; 
 Greater design flexibility; 
 
 
 
 
1.2       Problem Statement 
 
 
In the case study of Shiraz, there are many types of houses especially big ones which are 
the main sources of wasting energy in Iran; whilst there is almost no usage of sustainable 
materials. This study analyzes the Shiraz local materials to investigate their sustainability and 
finally choose the most sustainable ones to use in Shiraz Houses.   
 
 
1.3       Objectives 
 
 
The objective of this thesis is analyzing sustainability in Shiraz local materials to find out 
which one is better in sustainability to use in Shiraz houses. To reach this, the project will 
investigate theses aspects: 
 
 
1. To study the concept of Sustainable Housing Materials and in particular in Shiraz 
Housing Materials. 
2. To analyze the materials used in 5 houses in different geography directions in Shiraz. 
3. To find out the percentage of carbon emission in different materials used in the Shiraz 
Houses. 
4. To come up with the most sustainable materials for future Shiraz houses. 
 
 
 
 
1.4      Research Questions 
 
 
1. What is the concept of Sustainable Housing Materials and what is the level of 
sustainability in Shiraz Housing Materials? 
2. What are the characteristics of Shiraz Housing Materials? 
3. What is the percentage of carbon emission in different Shiraz Housing Materials? 
4. What are the most sustainable materials for future Shiraz houses? 
 
 
 
 
 
1.5       Project Outline 
 
 
This thesis is divided into five chapters. The chapters Outline is as follows: 
 
 
 
 
1.5.1    Chapter 1- Introduction 
 
 
This chapter provides readers a first look at the basic aspects of the research undertaken, 
such as an overview of Sustainability and Sustainable Materials, the Sustainable Materials 
Advantages, problem statements, objectives and outlines. 
 
 
 
 
 
1.5.2    Chapter 2 – Review of literature studies 
 
 
This chapter reviews the previous works on Sustainability and Sustainable Housing 
Materials. It contains the definitions of building envelope and natural materials and the criteria of 
Sustainable Housing Materials and also other reviews related to this project. 
 
 
 
 
 
 
 1.5.3    Chapter 3 – Research Methodology 
 
 
This chapter presents the overall systems methodology and steps that must be taken into 
consideration for sustainable housing materials analysis. In this chapter the sustainability in five 
houses materials in Shiraz will be discussed to find out whether these materials which are 
samples are sustainable or not.  
 
 
 
 
1.5.4    Chapter 4 – Results 
 
 
This chapter reveals the final results for sustainability of the samples materials. All 
results that have been achieved will be presented here. 
 
 
 
 
1.5.5    Chapter 5 – Conclusion and Recommendation 
 
 
This chapter will complete the results gained and make conclusions then it will be some 
recommendations for future sustainable materials in Shiraz houses. 
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